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Purpose: Aim of this study is to clarify the risk factors of metabolically obese normal weight (MONW) that is 
non-obesity with metabolic abnormality as hyperglycemia, dyslipidemia, and hypertension.
Methods: Subjects were 32,436 men and 20,705 females who visited a medical examination agency in Nagoya 
during 5 years from 2009 to 2014. Risk factors of the MONW (two or more metabolic abnormality with hy-
perglycemia, dyslipidemia, and hypertension despite non-obesity with BMI less than 25 and waist less than the 
reference value) was examined by longitudinal analysis, focusing on dietary habits, exercise, smoking, drinking 
alcohol, body fat, body weight change, and sleep.
Results: Weight gain of 10 kg or more from the weight at the age of 20 years, skipping breakfast, alcohol drink-
ing, fast eating, and night snack were the risks of developing metabolic abnormality in non-obese subjects. On 
the other hand, exercise habits and physical activity reduced the risk of metabolic abnormalities.
Conclusion: Dietary habits, alcohol drinking, and lack of exercise habits and physical activities are important risk 
factors for non-obese to become metabolic abnormalities. It became clear that correcting lifestyle was important 
to prevent metabolic abnormalities.
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Risk analysis of metabolic abnormalities in non-obese people  
– a large-scale health checkup cohort study
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